The title compound, [Cu(C 16 
The title compound, [Cu(C 16 
Comment
The structure of the title copper(II) compound, (I), with a pentadentate triamino±oxime±oximate ligand, is reported. The ligand is the mono-deprotonated dioxime of the triamine± diketone 4,4,12,12-tetramethyl-5,8,11-triazapenta-2,14-dione, which is formed (as the dihydroperchlorate salt) by reaction of 3-azapentane-1,5-diamine dihydroperchlorate with acetone (see scheme) (Morgan et al., 1982) .
Compound (I) has discrete cations, with Cu II in a squarepyramidal coordination (Fig. 1) , and perchlorate anions. Oxime atom N2, oximate atom N14, and secondary amine atoms N5 and N11, are coordinated in the tetrahedrally twisted basal plane, with the bond to the axially coordinated secondary amine atom N8 being signi®cantly longer. Displacements from the mean-square plane de®ned by atoms N2, N5, N11 and N14 are: N2 0.154, N5 À0.158, N11 0.158 Atom O2 of the oxime and O14 of the oximate group are linked by a short hydrogen bond (Table 2) , as is common for oxime±oximate compounds, forming a pseudo-macrocyclic ligand. The cations are linked into a one-dimensional chain, with base vector 001, by weak intramolecular hydrogen bonding. The perchlorate ion shows rotational disorder which was not modelled.
The structures of a number of copper(II) compounds with tetradentate diaza±oxime±oximate ligands with short OÐ HÁ Á ÁO hydrogen-bonded 14-to 16-membered pseudo-cyclic structures have been reported. These generally have squarepyramidal coordination, with water (Nunes et al., 1999; Anderson & Packard, 1979; Lee et al., 1990; Pal et al., 1986; Kiani et al., 2002) or an anion (Tahirov et al., , 1995 Jiang et al., 1993; Nunes et al., 1999; Gavel & Schlemper, 1979; Lee et al., 1991; Liss et al., 1975; Schlemper et al., 1981) coordinated axially, or have dinuclear Fraser et al., Acta Crystallographica Section C
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Figure 1
The cation of (I), drawn with displacement ellipsoids at the 50% probability level. H atoms bonded to C atoms have been omitted for clarity, and H atoms bonded to N or O atoms are shown as circles of arbitrary radii.
1972; Timmons et al., 1981; Kiani et al., 2002; Pal et al., 1986; Fun et al., 1993) or chain polymeric structures (Bertrand et al., 1977) with an oximate O atom bridging to the axial site. The work presented here is the ®rst report of a triaza±oxime± oximate compound in which the pentadentate ligand donor atoms occupy all ®ve coordination sites about the copper(II).
Experimental
The starting material, 4,4,12,12-tetramethyl-5,8,11-triazapenta-2,14-dione dihydroperchlorate, was prepared by reaction of 3-azapentane-1,5-diamine (diethylenetriamine) dihydroperchlorate with acetone (Morgan et al., 1982) . The title compound was prepared by reaction of the starting material with [Cu(H 2 O) 6 ](ClO 4 ) 2 , hydroxylamine hydrochloride and triethylamine in a 1:1:2:5 molar ratio in methanol. The green product which crystallized on addition of propan-2-ol was recrystallized by dissolving in methanol, adding propan-2-ol until just turbid, and allowing the solvent to evaporate.
Crystal data [Cu(C 16 
For atom H2, the positional coordinates were re®ned, with U iso = 1.5U eq (O2). All other H atoms were treated as riding atoms, with NÐ H distances of 0.93 A Ê and CÐH distances of 0.98 or 0.99 A Ê , and with U iso (H) = 1.2U eq (N) or 1.5U eq (C).
Data collection: SMART (Siemens, 1995) ; cell re®nement: local programs; data reduction: SAINT (Siemens, 1995); program(s) used to solve structure: SHELXS97 (Sheldrick, 1997); program(s) used to re®ne structure: SHELXL97 (Sheldrick, 1997); molecular graphics: ORTEP-3 (Farrugia, 1997); software used to prepare material for publication: SHELXL97. Hydrogen-bonding geometry (A Ê , ). ) is used only for calculating Rfactor(obs.) and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. H(2) located from difference syntheses and the position refined, other H atoms are riding in calculated positions. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (

